Objectives: To examine how family stressors (household food insecurity and/or caregiver depressive symptoms) relate to child health and whether participation in the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) attenuates stress-related child health risks.
Arch Pediatr Adolesc Med. 2012; 166(5) : [444] [445] [446] [447] [448] [449] [450] [451] E CONOMIC HARDSHIP OCCURS among increasingly large segments of the national population, undermining children's health and wellbeing and leading to poor adult health, social disparities, and limited human capital. 1, 2 Although associations between economic hardship and children's poor health have been well documented, [3] [4] [5] [6] little is known about compensatory interventions to alleviate the negative consequences of economic hardship on young children. 7 As proposed by the family stress model, 1,2 without adequate economic resources, families must make difficult choices among basic needs, such as food, housing, energy, and health care, 4 often resulting in frustration and emotional distress. 8 Emotional distress, frequently manifested as depressive symptoms, increases the number of stressors, interferes with caregiving practices, and adversely affects children's well-being. [9] [10] [11] [12] [13] Evidence based on the cumulative stress model has shown that multiple stressors have a more insidious effect on children's health and development than specific stressors.
14 Although instrumental support, including money or food, may alleviate some eco-nomic hardship, the effects on cumulative stress and on children's well-being are less clear. 15 Household food insecurity (uncertain access to enough food for all household members to sustain an active and a healthy life) is a major public health problem that has increased in prevalence during the current economic downturn. On the basis of national data, 21 .8% of households with children younger than 6 years report household food insecurity. 16 Household food insecurity threatens young children's well-being by increasing the risk for micronutrient deficiencies, 17 hospitalizations, 18 delayed development, 19 and poor health. 18, 20 Consistent with the family stress and cumulative stress models, 1, 14 a relationship between household food insecurity and caregiver depressive symptoms can undermine children's well-being. [21] [22] [23] There may be a direct pathway through the lack of adequate food quality and quantity, an indirect pathway through caregivers' depression or anxiety about low food availability, or a pathway in which household food security is threatened by caregiver depression. 10, 13 Families with both household food insecurity and caregiver depressive symptoms experience dual stressors, potentially increasing the risk to their young children's well-being. 14, 15 It is also possible that families of children in poor health may experience economic strain and anxiety, leading to household food insecurity and caregiver depressive symptoms.
In this investigation, we examine whether children raised in households with 2 stressors are more likely to experience negative health indicators than children with 1 or neither stressor and whether the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) compensates by alleviating the stress risks on child health indicators. WIC was designed to improve the health of infants and young children in lowincome families by providing nutrient-rich foods and nutritional counseling. Benefits of WIC participation include a reduction in rates of anemia, 24 healthier weights and lengths, and a higher likelihood of being rated in good/ excellent health compared with children in nonparticipating WIC-eligible families. 25 However, it is not known whether WIC participation alleviates the child health risks associated with household food insecurity and caregiver depressive symptoms.
We tested 2 hypotheses based on the family stress 1 and cumulative stress 14 models. The first was that children experiencing both household food insecurity and caregiver depressive symptoms are more likely to have negative health indicators than children experiencing 1 or neither stressor. The second was that WIC participation attenuates the negative relationship between household food insecurity and maternal depressive symptoms with child health indicators.
METHODS

PARTICIPANTS
Children's HealthWatch is a collaborative research initiative that monitors the well-being of young children from urban medical centers serving low-income populations in Baltimore, Boston, Little Rock, Los Angeles, Minneapolis, Philadelphia, and Washington, DC. During times of peak flow, interviewers approached caregivers (primarily mothers) of children younger than 36 months seeking medical services from emergency departments or primary care. Caregivers of critically ill or injured children were not approached. Caregiver eligibility included ability to speak English, Spanish, or (in Minneapolis only) Somali, state residency, and knowledge about the child's household. Data for this analysis were gathered from January 1, 2000, through December 31, 2010. Institutional review boardapproval was obtained at each site and renewed annually. All caregivers provided informed consent and were interviewed in private settings.
Of 42 341 caregivers approached, 4528 (10.7%) were ineligible and 3013 (7.1%) refused or did not complete the interview. Data from 6459 caregivers (15.3%) with private health insurance or who reported that they were not WIC-eligible were excluded to ensure that caregivers were low income and eligible to receive WIC services. Caregivers missing data on household food security or caregiver depressive symptoms (1391 [3.3%]) were excluded, leaving a sample of 26 950 caregiverchild pairs (Figure) .
MEASURES
The Children's HealthWatch survey included household demographic characteristics, receipt of public assistance programs including WIC, and validated measures of household food security, caregiver depressive symptoms, and child health and development. Children were weighed and measured by hospital staff or trained interviewers.
Caregiver demographic characteristics included age, educational level, race/ethnicity, country of birth, marital status, and current employment status. Child background variables included age, sex, birth weight, prematurity, and breastfeeding history. These measures enabled us to describe the diversity of the sample and determine whether findings were confounded by these characteristics.
WIC participation was measured by asking whether the child was currently receiving WIC services. Household food insecurity was measured by the 18-item US Household Food Security Scale, administered and scored on the basis of established procedures. 26, 27 Households were classified as food insecure if their scores indicated they could not afford enough nutritious food for active, healthy lives and if this condition resulted from constrained resources. 26, 27 Depressive symptoms were measured using a 3-item screen with a sensitivity of 100%, a specificity of 88%, and a positive predictive value of 66% compared with the 8-item Rand screening instrument. 28 Children's health was measured by caregiver report of lifetime hospitalizations (excluding birth) and of the single validated health status question from the third National Health and Nutrition Examination Survey. [29] [30] [31] Children ranked as being in fair/poor health (vs good/excellent) were considered to be in poor health.
Children's development, measured by the Parents Evaluation of Developmental Status, was added to the survey in 2004. 32 Caregivers reported concerns (no, yes, or a little) about the child's development in 8 areas: expressive and receptive language, fine and gross motor, behavior, social-emotional, self-help, and school readiness, and they responded to 2 open-ended questions about concerns in global and cognitive development. Developmental risk was defined as having 1 or more developmental concerns. 32 This measure was not administered to children younger than 4 months because sensitivity and specificity are substantially better for childrenaged 4 months or older. 33 Children's weight and length were collected using standard techniques and equipment. Anthropometric status was calculated on the basis of the 2000 age-sex standardized growth charts of the National Center for Health Statistics, a division of the Centers for Disease Control and Prevention. 31 Four measures were calculated: weight-for-age and length-for-age z scores 34 and risk of underweight (weight-for-age under the 5th percentile or weight-for-length under the 10th percentile) and overweight (weight-for-age or weight-for-length above the 95th percentile for children younger than 24 months or body mass index [calculated as weight in kilograms divided by height in meters squared] above the 85th percentile for children aged 24-35 months). To examine children's overall health and developmental status, we created a well-child composite, representing children whose anthropometric status indicated risk of neither underweight nor overweight and whose caregivers from 2004 onward reported their health as good/excellent, no prior hospitalizations, and no developmental risks. 4 
OUTCOMES
Child health indicators (described in the "Measures" subsection of the "Methods" section) were the outcome variables. Weight-for-age and length-for-age z scores were expressed as continuous variables; all others were expressed as 2-level categorical variables.
STATISTICAL ANALYSIS
To test the hypotheses, we used multivariate logistic regression models (SAS, version 9.1; SAS Institute, Inc) for the categorical variables and multivariate linear regression models for the continuous variables (weight-for-age and length-for-age z scores). Covariates were selected on theoretical grounds and empirical evidence of bivariate association with child health indicators, food insecurity, or caregiver depressive symptoms. To test the first hypothesis (that children experiencing 2 stressors are more likely to have negative health indicators than children experiencing 1 or neither stressor), we examined differences in the odds of children's health indicators on the basis of exposure to 0, 1, or 2 stressors. Significance was set at PՅ.05.
To test the second hypothesis (that WIC participation attenuates the relationship of stressors [household food insecurity and caregiver depressive symptoms] with child health indicators), we designed the analysis on the basis of family stress 1 and cumulative stress models. 14 We tested the interactions between WIC participation and 3 combinations of stressors: 1 stressor vs zero, 2 stressors vs 1, and 2 stressors vs 0 or 1. The analyses were stratified by WIC participation and the number of stressors. 35 All models were adjusted for site; caregiver's age, educational level, race/ethnicity, country of birth (United States vs other), marital status, and employment; and child's age, breastfeeding history (yes/no), and birth weight of 2500 g or less.
RESULTS
The mean (SD) age of the children was 11.3 (9.6) months; 53.2% were boys, 14.2% were low birth weight, and 55.9% were breastfed. Most were black (55.2%) or Hispanic (29.9%), 13.0% were white, and the remainder were from other racial/ethnic groups. The mean (SD) age of the caregivers was 25.6 (5.9) years; 68.6% were US-born, 64.7% had completed high school or beyond, 38.0% were married or living with a partner, and 36.5% were employed ( Table 1) .
One-quarter of the caregivers (24.0%) reported household food insecurity, and one-quarter (24.4%) reported depressive symptoms. The 2 stressors were correlated (r = 0.19; P Ͻ .001); 9.1% of families experienced both stressors, 29.9% experienced 1 stressor, and 61.0% experienced neither.
In unadjusted analyses, there were significant differences in child health, hospitalizations, developmental risk, and well-child status on the basis of the number of family stressors ( Table 2) . These approximated a linear pattern, with progressively worse outcomes as the number of stressors increased.
When household food insecurity and depressive symptoms were considered as individual stressors in multivariate analyses adjusted for potential confounders, the adjusted odds of fair/poor health (adjusted odds ratio [ In multivariate analyses adjusted for potential confounders, the odds of the child's fair/poor health, prior hospitalization, and developmental risk were significantly elevated in the presence of stressors. The increase differed significantly for fair/poor health and developmental risk as the number of stressors increased from 1 to 2 ( Table 3) . The odds of being in the well-child category were reduced 14% with the increase from zero to 1 stressor (aOR,0.86 [95% CI, 0.79-0.94]) and 24% with the increase from 1 stressor to 2 stressors (0.76 [0.66-0.89]). None of the growth indicators related to stressors singly or in combination (Table 3) .
Most families (89.7%) were WIC participants. Nonparticipants (n = 2723) were statistically significantly more likely to report 1 stressor (either food insecurity or depressive symptoms, 34.0% vs 29.5%) and 2 stressors (11.1% vs 8.8%; 2 = 47.25; P Ͻ .001) than WIC participants.
The interactions between WIC participation and 1 stressor vs zero were statistically significant for devel- Table 4) . The interactions between WIC participation and 2 stressors vs 1 stressor were statistically significant for fair/poor health and well-child status (Table 4) . In both cases, child health risks were elevated for children in 2-stressor families. However, the adjusted odds were more favorable for WIC participants than nonparticipants: fair/poor health: WIC participants, 1.40 (95% CI, 1.22-1.60) and nonparticipants, 2.35 (1.66-3.33); and well-child status: WIC participants, 0.82 (0.70-0.96) and nonparticipants, 0.34 (0.20-0.58). The interactions between WIC participation and 2 stressors vs zero or 1 stressor were statistically significant for fair/poor health, well-child status, and weight-for-age z scores and were marginally significant for overweight (P =.06) ( Table 4 ). The stratified analyses and nonoverlapping confidence intervals showed that, although children in 2-stressor families compared with those in zero or 1-stressor families had higher adjusted odds of fair/poor health (WIC participants: 1.89 [95% CI, 1.66-2.14] and nonparticipants: 2.35 [2.16-4 .02]), the odds were significantly lower among WIC participants. Similarly, children in 2-stressor families had reduced ad- The stratified analysis showed no significant difference between stressors and weight-for-age z scores by WIC participation. Children in 2-stressor families had significantly greater odds of hospitalizations and developmental risk compared with zero-or 1-stressor families, regardless of WIC participation.
COMMENT
The increasing prevalence of household food insecurity means that many young children do not have access to adequate food. 15 Findings from this investigation illustrated that not only did caregiver depressive symptoms often accompany household food insecurity, but also, in keeping with family stress and cumulative stress models, 1,14 2 stressors increased the likelihood of multiple negative child health indicators, including fair/poor health, hospitalizations, and devel- Abbreviation: lsmean, least square mean. a Data are given as adjusted odds ratios (95% CI) unless otherwise indicated. Adjusted for site, US-born mother vs immigrant, race/ethnicity, marital status, caregiver educational level, breastfeeding, birth weight greater than 2500 g, caregiver employment, child age, and mother's age.
b Composite of no hospitalizations, not at risk of underweight, not overweight, good/excellent child health, and no developmental risk. opmental risk and decreased the likelihood of meeting well-child criteria.
WIC PARTICIPATION
There were 2 major findings related to WIC participation. First, WIC participants were less likely to report household food insecurity and depressive symptoms compared with nonparticipants. Others have also found that WIC participation can reduce the likelihood of household food insecurity 36 and that caregiver depressive symptoms can be reduced by poverty alleviation and familyoriented programs that are not specifically designed to address mental health problems. [37] [38] [39] The WIC program provides nutritious food and advice; these services are designed to reduce household food insecurity, support healthy feeding behavior, and promote child health.
Second, WIC participation attenuated but did not eliminate the negative relationship between stressors and child health indicators, especially among dual-stressor families. Among families with both stressors, children of WIC participants were less likely to be perceived as having fair/ poor health and more likely to meet the well-child criteria than children of nonparticipants. WIC services are directed toward children's nutrition, perhaps enabling families to promote their children's health and nutrition regardless of other family stressors. Thus, evidence from this study suggests that the benefits of WIC participation on child health indicators may operate by reducing household food insecurity and caregiver depressive symptoms and/or by enhancing children's health through the provision of healthy food and nutritional advice.
CHILD GROWTH
The finding that children in 2-stressor, non-WICparticipating households are at increased odds of experiencing overweight suggests that WIC participation may protect young children from excessive weight gain. The provision of healthy, age-appropriate food along with nutritional counseling may help families avoid the lownutrient, high-calorie foods that are sometimes consumed by food-insecure families. 40 Although household food insecurity has been associated with undernutrition in developing countries, 41, 42 it has been associated with adult obesity in the United States. 43 With limited resources, families often resort to low-cost, low-nutrient food, 40, 44 resulting in highenergy, high-fat diets, thereby increasing the obesity risk. Reviews of US studies have found no evidence that food insecurity is related to children's weight status. 45, 46 However, maternal stress, including depression, but not food insecurity, has been associated with children's overweight. 47 Our findings suggest that WIC may protect young children in dual-stressor families from the risk of obesity.
METHODOLOGIC CONSIDERATIONS
There are several methodologic issues that should be considered in interpreting these findings. First, adverse selection bias is a threat to WIC-related research. WIC is a federal grant program without entitlement status that aims to serve all eligible women, infants, and children. Although some eligible families do not participate, 48 a comparison among Medicaid recipients (all WIC eligible) showed that nonparticipants are often better off with more education and less likelihood of being single teen mothers or racial minorities than WIC participants. 49 These differences imply that biases should lean toward less optimal outcomes among children of WIC participants. In contrast, we found that WIC participation was associated with better child health indicators, thereby suggesting that our findings could even understate the positive associations between WIC participation and child health indicators. However, eligible nonparticipants may differ from participants in motivation or other unmeasured variables that could impact the health of their children. We attempted to reduce selection bias by limiting the comparison group to WIC-eligible families and by adjusting for demographic factors.
Second, the cross-sectional design does not enable us to establish causal relationships. Although our investigation was guided by the family stress and cumulative stress models, 1,14 which conceptualize associations between economic hardship and negative child health to be at least partially explained by caregiver depressive symptoms that often accompany economic hardship, it is also possible that associations may be driven by children's health problems. Families may experience financial and emotional strain from frequent appointments, increased health care costs, and anxiety associated with having a child in poor health.
Third, the single-stressor category included either food insecurity or caregiver depressive symptoms. Although both have been linked to negative child health conditions and the significant increase in negative child health indicators from single to dual stressors supports family stress and cumulative stress models, 1,14 the mechanisms may differ.
Fourth, many of the variables were obtained from caregiver report, raising the possibility of shared method variance. However, anthropometric status, which was included in the well-child status variable, was based on direct measurement, indicating that shared method variance cannot fully explain our findings.
Fifth, the sample was recruited from 7 urban medical centers serving low-income communities and further restricted to ensure that families were WIC eligible, thus limiting generalizability to low-income families. However, the increasing rates of poverty and food insecurity among households with children 15 suggest that findings are applicable to low-income families with young children.
CONCLUSIONS
Early childhood includes the formation of neurologic, cognitive, and socioemotional building blocks that support children throughout life. 50 Inequities associated with household food insecurity and caregiver depressive symptoms disrupt these building blocks and can compromise children's functioning, resulting in lifelong negative consequences to their health and well-being. Evidence pre-sented here illustrates that cumulative stress is associated with child health risks and that a community nutrition program (WIC) attenuates some of the child health risks associated with household food insecurity and caregiver depressive symptoms. Coordinated familyoriented policy approaches are necessary to prevent economic hardships, such as household food insecurity, to alleviate caregiver emotional distress, and to improve availability and funding for WIC.
